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Johns-Manville Report No. 400-T-13 CONFIDENTIAL 
Research Center Date May 6, 1959 

Title: DETERMINATION OF FREE SILICA IN VARIOUS JOHNS-MANVILLE PRODUCTS 

‘ 

SUMMARY MAY 11 1959 

Values for free silica in several Johns-Manville products have been determined by 
the X-ray diffraction method. Care was taken to select representative samples 
and to prepare representative portions of these for the analyses. As a check on 
the accuracy of the method, free silica values in two of the samples were determined 
by a chemical method. The results obtained show that the two methods agree within 
reasonable limits. 

A value of 13 per cent quartz in Transite pipe fabricated from a mixture which 
originally contained 27.1 per cent ground silica (quarts) indicates that approximately 
half of the quartz has reacted. 

Of the Zelienople fire bricks examined, JM-20, JM-23, and JM-26 contain moderate 
amounts of quartz, while JM-28 and JM=-3000 contain practically no quartz., All 
the bricksexamined contain some cristobalite, and in Nos, JM-23, JM-26 and JM-28 
the cristobalite content is 30 per cent or greater. 

Contents: Summary, Discussion, Results, and Comments. 
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D1SCUSSION 

frmles gatedtied 

1. Transite pipa: 1-ft le-oth of 6 in. Clasa 150 preacure pips, made at Manville 
10/27/58. Cut from pips Fo. 381, rads on machine Fo. 2; air curad for 16 hr, 
steam cured for 15 hr at 100 psi. As stated in letter of R. J. Gormn to 
A. B. Curmins, dated 10/31/58, this sample contains; 

Fiber blend M558-248 27.5% 
Pioneser Rational Cemant 45.4 
Manvills plant ground silica 27.1 

2. Sample of rigid veneered Transite shingle, surf gresn Colorbestos sidimg, ... 
Supplied by E. R. lhne. y 

3, Pive eamples of alumirmum sidicate insulating fire brick, obtained from the 
Zelienople plant by S. B. Wooley. 

J¥-20 brick 
JM-23 
JH-26 
Im-28 

. JN-3000 

Metheds 

Senpling. Drillings were mede through a number of soattered aress of the Transite 
pipe wall, using a 1/2 in. Carbeloy drill, and boring entirely through the pipe 
wall each time. The resulting powder was colleoted in a 4-0s jar and mixed over~ 
night on a set of rollers. 

The Transits rhingle was s rpled in‘the same manner, each hole being drilled eatirely 
through the shingle, 8o as to obtain proportionste saountis of the veneer and the 
imterior. 

Representative samples of the Zelienople btricks wews chbtained as follovs. 7Thbe 
entire brick was first cruched in a jav orusher, thea transfarred to a 5-Ib jar 
and mixed on the rollers and later by quartering. A portion of this (approimmiely 
50 to 100 grams) was then groand to pass a 60 mesh soreen, transferred to a 4-o0s 
Jar and mixed by rolling, 

Preperation of Standards for X-ray diffraction Determincations. 4 set of quarts- 
plne-Transite standards wvaa prepared, using a highly pure grouad quarts obtained 
fron the spectrosoopy laboratery. JFor sach of the fallowing, 2-gram mixtures were 
prepared: 

[ Transite 95 parts, quarts 5 parts 
| J 90 L . | 10 a A 

) g0 ¢ " 20 

" ?o » | 30 " 
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Fach mixture vas firsly grovnd by band in a porcelain mortar and then transferred 
to a 9 ml spacimen vial. Furthsr mixing was then accomplished by overnight 
ttmbling of the vials. Bazause of the fibrous co=mponsnis occurring in Transite it 
w8 found impracticable to grind these eamples to pass a 325 mesh screen. However, 
grinding was continued until all of the particulate material had been redunced to a 
sise rangs comparable to that of 325 mesh materisl. 

A set of quartg-plus-brick standards was prepared, using the 60 meeh JM-28 briek, 
and following tho method ocutlined above for Trangite. Bach mixturs was grouad to 
pass 325 mesh, and mixed further by tumbling. 

Brick 95 parts guartz 5 parts 

« 8 * . 5 - 
« 80 *» . 20 » 

Since preliminary X-ray diffraction diagrams showed cristobalite as well am juarts 
in these brick samples it was necessary to obtain some essentially purs 
cristobalite before any quantitative estimates could be made. 4 o.p. sllicic acid 
wvhich contained 0.005 per cent C1l as the only reported impurity was selected. 
Several grams of this were placed in a flat platinmum dish provided with a platimmnm 
cover. This container was then placed in a gas-fired pot furnace, and a temperature 
of 1540C 25 was maintained for several hours. The container was removed from the 
furpace while still glowing and immediately cooled in a jet of air. Subsequent 
petrographic examination by H. Insley and D. Bailey showed a cristobalite content 
of at least 98 per cent. 

A set of oristobalite-plus-brick standards was prepared, using the above cristobalite, 
plus 60 mesh JM-20 brick. Each mixture was ground to pass 325 mesh, and mixed 
further by tumbling. 

Brick 95 parts gristobalite 5 parts 
" 5 g0 = 10 ® 

= 8 » " i . 
®« 75 = " 25 » 

" 50 " 50 ® 

on ofsFres Silicy in Iransite Pipe and Iransite Sbingle by Chemjeal 
a_)‘m. Porti of the Transite pips and the Transite shingle were subamitted to 

Amalytical Xdction for determination of free silica. The method used was 
outlined im Report No. 492-Tr-2 of May 1948, and consists of treating the powdered 
sanple first with dilute HCl, then with a dilute alkall esolution. Tbe resulting 
residues were thon soreened through a 100 mesh sieve, vhich separates quarts from 
erocidolite fiber and the fractions were cxamined petrographically by D. Bailey to 
deternine the amcunts of quarts present. The results ars given by C. L. Williame 
in Report No. 492-Int-67, and are included in this report also. 

tiong. A4ll of the sulmitted samples were examined in powder ~ Misroscopis 
- form under the petrogrephic microecope. This method serves as a means of 

obtaining sémi-quantitative estimates of the quarts content, tut is of no value 
in determining the cristobalite content of fire brick samples, oving to the sub- 
xicrosoopie character of oristobalite in these materials. Some attempt was made 
to observe microscopically vhether any amorphous free silica occurs in any of the 
samples submitted. 
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I-ray Diffraction Procedurns. IX-ray diffraction patterns were obtained with a 
Noreleo Diffractometer using nickel filtersd corpsr Ko< radiation. 

411 gemples wers soarmed et 29 por minute froe 3P to 90228 for qualiuun analysis. 
Irom thcn diff:actomt»r disgre.ns it vae dstominsd. thst: . - A L 
PR Py %4 ) . Lle T ," 
g thuonla.nplu conmnrno msasurable awount of t.r.td;uto; ot irengl g, 
¥ -rallobtick sarples-contain-mnllits) SN e o Tereaey, 
). JM-20.brick eontaims.less oristobalite thap any - other briok; P P 
d)- J¥-28:brick contains loss: quarts than any other briock. 

J4-20 and JM-28 brick wire saleeted for standard:additions of cristobalite and-ur 
quarts; ‘respectively, ‘prepuitory to plotting standard curves. 

For quantitative analysis. nxplu were scanned in triplicate at §¢ per mimude over 
the following nnn: - 

ia as.ad 1186 for quarts in pipe and shirgle ssples; 
#.fi line for quarts in brick samples; 
he line for oristobalite in brick samples. 

The presencs of mullite (u.gor line 3.33%) in all brick samples made it necessary 
to use the secondary (4.25%) line for quarts determination in the briek samples. The 
use of this weak line for deteraining swmall amounts of quarts reduces the aoccwraey 
of the analysis. 

8tandard curves were prepared from a plot of the area under the diffractomster 
trape versus the known amcunt of quarts (or cristobalite) in the sample. 

The unknown samples were scamned over the chosen line and the area under the 
diffractomster trace computed. Using this ares, the quantitative reading was mde 
directly from the sppropriate standard curve. 

RESULTS 

Except as noted, the following values for fres silios were determined by the 
I-ray diffraction method cutlined in this report. The valyes for quarts is fire 
brick are correst to within £10 per cent of the amcunts reported. Values for 
eristobalite in fire brick ‘and for quarts in Transite are correct to within 25 per ce: 
of the values reported. No tridymite wvas seen in any of the samples. 

: Tran:itc Transite Tire Briek SllplOl 

Quarts . u.so 13% M%i %22 lfi& rfi%' i‘b&ai%g 
Cristobalite T e - ,33 45 30% 168 

Anorphous silicate® Faist trece Hone seen 

Determined by chemioal method, as in Reports Wo. 492-Tr-2; 492-Int-67. 
##pgtrographic determivations enly. 

se#loy refractive index (< 1,48); isotropic. 
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